, and Massimo Pettoello-Mantovani, MD, PhD 1, 3 I n today's world, looping seems to be a universal constant in many contexts-whether in music, media, politics, or healthcare. In pediatrics, the self-contained loop is an essential part of the never-ending question "What is the scope of pediatrics?" It is highly questionable whether any positive advantage exists for society when pediatricians from different countries practice endless, unresolved discussions within relatively closed circles about questions such as "what is a pediatrician?" or "how many pediatricians are needed nationally to keep the pediatric workforce stable and effective?"
This commentary aims to raise the attention of legislators and the pediatric community on the risk of a shortage of pediatricians and its negative social impact that the civil society will face shortly, particularly in the Western world. In Europe, not enough pediatric graduates are currently entering the profession to replace those who retire. The task force of the European Paediatric Association/Union of National European Paediatric Societies and Associations' (EPA/UNEPSA) Scientific Advisory Board, which is studying this circumstance, has developed an equation for estimating the needed annual number of newly trained pediatricians. This equation could be adapted to different national European contexts, assisting national stakeholders in determining the ideal annual pediatric workforce that would serve the need of the different European child healthcare systems.
Nationally Tailored and Properly Trained Pediatricians Are Needed to Sustain Child Healthcare Services in Europe
Recent articles from EPA/UNEPSA in The Journal have documented that more research will be necessary to harmonize the different child healthcare service systems in Europe. 1 The question remains open as to how to develop and to provide a sustainable child healthcare service to European children by training nationally tailored pediatric workforces that are competent to undertake the child healthcare expected of them by families. International ratios of pediatricians per 1000 children range between 0.38 and 0.78. 2 The number of European children per pediatrician ranges from 600 to 20 000 (= 0.05-1.6 pediatricians per 1000 children). 1 The list of the underlying causes for different numbers of caregivers is long. The same applies for the different availability, accessibility, affordability, and quality of pediatric care. 1 The pediatric workforce consists of 3 different groups: generalists, specialists, and subspecialists. The members of each of the 3 groups usually see different groups of patients; however, there is a considerable overlap of responsibilities as well as fragmentation of care, reflecting the gaps between primary child healthcare, secondary, and tertiary health care. It is a widely accepted concept that neonates, hospitalized children, and adolescents should be treated by specially trained physicians, such as neonatologists and specialized pediatricians (Table I; available at www.jpeds.com). However, it is debatable whether pediatric community care should be offered by pediatricians, general practitioners (GPs), or both. 3 It was shown that >70% of children <5 years were cared for by primary care pediatricians in two-thirds of European countries. In one third of countries healthcare was provided to >70% of these children by GPs. The median percentage of children receiving primary healthcare by GPs increased with the age of the children. 4 There is no Europe-wide accepted age of retirement for pediatricians. 5 Furthermore, there is no generally accepted upper age limit of young people who should be treated by pediatricians working in 1 of the 53 different European countries. 4 Moreover, the child population is not always stable, and several countries have reported a decrease in birth rates, which will become an important demographic factor when extrapolating the future child population and the number of required care givers. In contrast, there may be an increased demand for pediatricians because there will be an increasing number of elderly people requiring more care by GPs. Thus, the steadily growing "clientele" of GPs may have to be compensated by pediatricians who will have to look after young adults up to age 25 years. These young adults may accept to be treated by pediatric specialists in adolescent care because many young people are still depending financially on their parents due to high unemployment rates.
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The Increasing Shortage of Pediatricians in Europe
In 2016, the World Health Organization predicted a worldwide physician shortage. 6 According to the surveys of EPA/ UNEPSA, this development currently affects pediatric generalists and specialists in European countries. 4 The underlying multiple factors for a shortage of pediatricians have different roots and causes. Pediatric residents of European countries like Turkey feared that too few hospitals provided comprehensive services to mitigate the risks associated with night work and also claimed that long working hours might negatively affect the health of both pediatricians and their young patients. The number of daily working hours of hospital pediatricians with effective and rewarding patient contacts had gone down in many countries because of ever-increasing effort to cope with bureaucratic duties, which may result in demotivation and the decision to change from pediatric work to other occupations. The future could result in the vanishing pediatrician scientist if the time for creative research will be adversely affected.
Looking for the Right Balance of Prevention Versus Cure in Pediatrics
Currently, a looping debate is also ongoing within the scientific community, particularly following the 2008 global economic crisis, on what would be the right balance of prevention vs cure, 7, 8 in terms of effectiveness and costs. In fact, the costly "wonders" of modern medicine have possibly not only had an effect on child health but also a negative effect on the countries' wealth. In some countries, depending on contingenteconomics, less money may go to preventive medicine, because it is hard for preventive measures to compete with an expensive cancer medication or new technology that may affect few patients. In other countries, more money would be spent for safer roads and better support for poor families with children, including better housing, hygiene, and nutrition. Moreover, pediatricians would be reimbursed mainly for preventive practices, and curative measures would be rationed. It is not inconceivable that this development would result in less income for pediatricians, leading to the fact that fewer postgraduate students will choose pediatrics for postgraduate training.
Last but not least, there is also a need to plan the pediatric subspecialty workforce. There is no European consensus on the question of whether the training recommendations for pediatricians are meant to generate generalists or specialists or subspecialists in child healthcare. In fact, this dilemma reflects more than a semantic question. The lack of a consensus is one of the reasons for different primary child healthcare services in Europe that may be delivered either by pediatricians, by GPs/family doctors, or a mixture of both (Table II; available at www.jpeds.com).
Contrary to internal medicine, few private practices are offering pediatric subspecialty services for outpatients. 1 These services, such as renal or cardiac care, are mostly located in children's hospitals or highly specialized pediatric centers of competence. 9 The proportion of pediatric subspecialists in relation to the number of all pediatricians per country is not known for all European countries.
In summary, forecasting the needed pediatric workforce for a given country has become increasingly complex because of multiple parameters that are influencing the models for determining the demand for pediatricians.
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Human Resource Planning in Pediatrics
In 2014, an equation for pediatric workforce planning was published based on a study assumption that was adjusted with Israeli parameters. 2 The authors concluded that "since planning is a very complex task, decision makers in different health care systems need more indices to plan a cost effective pediatric workforce in their own country." Therefore, the Scientific Advisory Board of EPA/UNEPSA has worked to adjust the existing Israeli equation to other countries and according to the European diversity and complexity of child healthcare service systems (Table III ; available at www.jpeds.com).
When calculating the total number of full-time equivalent pediatricians needed per country, there is no one-size-fits-all equation for all European countries and for all types of pediatricians. Due to the shortage of space, we decided to present a simplistic equation for calculating the annual number of newly trained pediatricians (and pediatric subspecialists) necessary to keep up the existing number of pediatricians (Table IV; available at www.jpeds.com). In a follow-up article, we shall add additional equations that are needed to calculate a threatening shortage or surplus of pediatricians according to several confounding factors, which are listed in Table III .
Conclusions
The question arises whether it is necessary to calculate the number of needed pediatric generalists, specialists, and subspecialists because the past has shown that it worked more or less well by market rules. It is unclear whether careful planning may be advantageous. According to sociologists, our generation lives in a postmodern world that is characterized by loosening binding rules and by rapid structural changes. We conclude that the stable world with embedding of individual developments into long-time existing societal structures is over and that rapid societal changes and tensions will require careful planning of future investments and workforce in pediatrics. ■ Table I . Proposed reclassication of pediatric healthcare expanding the concept of primary, secondary, and tertiary pediatric care 1) The number of full-time lifelong working years (LLWY) for pediatricians must be calculated separately for different countries according to the mean age at Baccalaureate Diploma (A-level, Matura, matriculation exam), the mean duration of waiting time before starting medical school, duration of compulsory military or social service, duration of undergraduate training, and duration of postgraduate pediatric training (and pediatric subspecialty training for subspecialists). LLWY = Age of retirement minus mean age at Baccalaureate Diploma minus mean duration in years of waiting time for starting medical school minus mean duration of military/social service minus (if any) mean duration of undergraduate training minus mean duration of postgraduate pediatric training.
2) The country-specific factor (CSF) on different working conditions must include data on the percentage of pediatricians working part time as well the influence of sex on life-long working years. If sex affects the number of LLWY, this factor has to be adjusted accordingly. For example if the female/male ratio is 50/50, LLWY of females and male must be added and divided by 2. If LLWY is shorter in females and female/male ratio is 90/10, the calculation is 90 × LLWY of females and 10 × LLWY of males divided by 100. CSF = 1 divided by LLWY. 3a) The number of annually certified pediatricians is calculated by the equation: NewPed/year = actual number of all full time pediatricians (APed) × CSF 3b) The number of annually certified subspecialized pediatricians (SSPed) which is necessary to keep the existing number of experts stable can be calculated by adjusting the country specific factor (CSF) for SSPed according to criteria which are listed in rows 15-17 in Table III . The number of annually certified subspecialized pediatricians is calculated by the equation: New SSPed/year = actual number of full time SSPed × CSFSSPed.
